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BOX PCX 

IN THE UNITED STATES ELECTED/DESIGNATED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER U 

PRELIMINARY AMENDMENT 

APPLICANTS: Ulrich Gretzer et al. DOCKET NO.: 112740-389 

SERIAL NO: GROUP ART UNIT: 

FILED: EXAMINER: 

INTERNATIONAL APPLICATION NO:: PCT/DEOO/01491 

INTERNATIONAL FILING DATE 12 May 2000 

INVENTION: METHOD AND APPARATUS FOR CORRECTING 

A USEFUL SIGNAL FALSIFICATION 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified Intemational Application before entry into 
the National stage before the U.S. Patent and Trademark Office under 35 U.S.C. §371 
as follows: 

In the Specification; 

Please replace the Specification of the present application, including the 
Abstract, with the following Substitute Specification: 

SPECIFICATION 
TITLE OF THE INVENTION 
METHOD AND APPARATUS FOR CORRECTING 
A USEFUL SIGNAL FALSIFICATION 
BACKGROUND OF THE INVENTION 
The present invention relates to a method for correcting a useful signal 
falsification in the receiver part of a telecommunication transmission system which 
operates, in particular, according to the TDD or TDMA method, and to a device for 
carrying out this method. 



In mobile radio systems, multiple access methods or multiplex methods are 
absolutely necessary owing to the limited resources of the frequency spectrum in order 
to make possible subscriber numbers of orders of magnitude ranging from millions to 
hundreds of millions. The method of access of a number of subscribers must be 
organized and the receiver parts must be embodied in such a way that an imacceptable 
interference of the transmission of information does not occur. 

The frequency, time-division and code multiplex methods are known as basic 
multiple access methods, and all three methods are used in practice in mobile 
telephone networks. Specifically, time-division multiplex methods, which are 
implemented in practice as TDD (Time Division Duplex) or TDMA (Time Division 
Multiple Access) have become very widespread in digital mobile telephone networks, 
in which they are often combined with frequency-division multiplex methods 
(FDMA = Frequency Division Multiple Access) in such a way that a number of carrier 
frequencies are provided. Thus, according to the GSM standard, carrier frequencies 
with 200 kHz spacing with respect to one another are provided and a subdivision into 
eight time slots on each carrier frequency is predefined. 

Time-division multiplex techniques are also being increasingly used for 
cordless telephones, a combination of FDMA and TDMA also being provided here. In 
the European DECT standard for cordless telephones, up to ten frequency channels are 
used, which are each divided into twelve time slots for the uplink and downlink. 

The receivers in TDD or TDMA systems can be built according to the direct 
conversion principle. In such receivers, adjacent chaimel sources of interference result 
in square wave interference owing to quadratic elements which are produced in the 
analog part of the receiver, in particular in the reception mixer, the square wave 
interference bringing about an increase in the bit error rate during the customary 
digital modulation. In order to fulfill the stringent requirements in terms of the bit 
error rate which are made of system protocols, in particular of the GSM system, very 
high demands are made of the transmission qualities of the mixer, which demands 
cannot currently be fulfilled with established circuit technologies. 

For this reason, it has been proposed to correct the aforesaid interference 
subsequently via iterative, computational determination of the change in the signal 
amplitude (offset) associated with the interference, via a correction device which is 



connected downstream of the mixer. However, this entails a high degree of 
computational complexity and a correspondingly increased level of current 
consumption and, therefore, reduces the possible maximum call duration which 
constitutes an essential performance parameter of any mobile telephone. 

The present invention is, therefore, directed toward an improved method of the 
genus-forming type, which avoids computational complexity and saves current, as 
well as an apparatus for carrying out this method. 

SUMMARY OF THE INVENTION 
The present invention includes the essential idea of firstly determining the time 
when interference starts and subsequently, via this knowledge, carrying out a 
correction process in a way that is less complex and, thus, saves current with regard to 
the calculation processes. By applying an analog correction method, there is virtually 
no added computational complexity (in the narrowest sense) here. 

In one preferred embodiment, differentiation of the composite signal and then 
threshold value discrimination of the first deviation is carried out with a predetermined 
threshold value in order to determine the time when the interference starts. This 
threshold value corresponds to the maximum possible steepness of the useful signal, 
multiplied by a suitably selected safety factor in order to avoid incorrect detection. 
Both the formation of the first deviation of the composite signal and its comparison 
with the aforesaid threshold value constitute routine operations which can be 
implemented readily, and with relatively low power consumption, using integrated 
circuit technology and/or via suitable software - within the framework of complex 
digital signal processing (DSP) which is implemented in any case. 

However, as an alternative, it is also possible to provide, for the determination 
of the point in time when interference starts, a specific detector element (for example, 
a detector diode) or a circuit with a corresponding function (for example, what is 
referred to as an RSSI circuit) which utilizes, in particular, the frequency offset of the 
source of interference with respect to the carrier signal. 

The actual correction process which is carried out using the information 
relating to the time when the interference starts can be configured as a calculation 
process on the basis of digitized values of the signal amplitude or, altematively, as an 
analog "subtraction." 



In the fonner case, in particular a (digital) average value formation of the 
composite signal is carried out in the period between the rising edge of the useful 
signal up to the starting time of the interference on the one hand, and in the period 
from the starting time of the interference up to the trailing edge of the useful signal on 
the other hand, and the two calculated average values are subsequently subtracted. It 
is also possible to determine the interference signal energy during the detection of the 
source of interference and to subtract it from the composite signal energy starting from 
the time when the interference starts. In this later case, subtraction is also possible in 
the sense of a genuine calculation after the corresponding energy values have been 
digitized. 

In an apparatus for carrying out the method according to the present invention, 
corresponding to the above-mentioned characterization of the method according to the 
present invention, sensing parts for deteraiining the time when the interference starts 
and correction parts which are connected at the input end to these sensing parts in 
order to cmy out the offset correction are provided. Reference has already been made 
above to embodiment possibilities for the sensing parts. If a detector element or a 
detector circuit is used, in particular a correction stage for taking into account the 
detector characteristic curve for the output signal shape and/or a pulse shaper stage is 
connected downstream of it. In an analog embodiment, the actual correction parts can 
have an analog subtraction device; in the case of a digital calculation of the absolute 
offset value or correction value, a reference value memory and a digital subtraction 
stage, and in particular an average value calculation stage connected upstream of these 
units, are provided. 

Additional features and advantages of the present invention are described in, 
and will be apparent from, the following Detailed Description of the Invention and the 
Figures. 

BRIEF DESCRIPTION OF THE FIGURES 
Figs la and lb are exemplary views of the time-dependence of the useful 

signal and interference signal and/or of a composite signal of a real mixer in a direct 

conversion receiver. 

Fig. 2 is a schematic view of a first embodiment in the form of a block 

diagram. 



Fig. 3 is a schematic view of a second embodiment in the fomi of a block 
diagram. 

Fig. 4 is a schematic view of a third embodiment in the form of a block 
diagram. 

Fig. 5 is a schematic view of a fourth embodiment in the form of a block 
diagram. 

DETAILED DESCRIPTION OF THE INVENTION 
Fig. la shows the time profile of a useful signal with a carrier fi-equency fl and 
a level PI, and in a separate illustration the time profile of an interference signal with a 
carrier frequency fZ and a level P2, such as would occur in an ideal reception mixer. 
The starting time (the rising edge) of a useful signal pulse is designated by tA, and its 
end time (trailing edge) is designated by tE, while the end time of the interference 
pulses, which in this example start before the rising edge of the useful signal pulse, is 
designated by to. 

A corresponding output signal of a real reception mixer is illustrated as 
function of time in Fig. lb, the same time axis being used as the basis as in Fig. la. 

Fig. 2 shows, in order to illustrate a first embodiment of the present invention, 
an arrangement 100 composed of a mixer 101, an ampHfier stage 102 connected 
downstream of the latter, a low-pass filter 103 connected downstream of the amplifier 
stage 102, a differentiator stage 104 connected downstream of the low-pass filter 103, 
a threshold value discriminator 105 connected downstream of the differentiator stage 
104, and an offset compensation stage 106 which is arranged in parallel with the 
differentiator stage 104, downstream of the low-pass filter 103, and is controlled by an 
output signal of the threshold value discriminator 105. The offset compensation stage 
106 includes (not illustrated individually in Fig. 2) an average value forming stage for 
the digital formation of average values and a subtraction stage for the subtraction of 
the averaged level values which are sensed before and after the end time to (Fig. la) of 
the adjacent channel interference. The differentiator stage can be embodied in a 
manner known per se as an analog differentiator or as a digital differentiator stage 
implemented via either hardware or programmable signal processing within the scope 
of the DSP of a mobile telephone terminal. 



In the event of a number of instances of interference being expected, a nximber 
of devices for storing the sensed times of the instances of interference and the 
corresponding level values are to be provided. 

The arrangement shown is specifically advantageous in the case of long useful 
signal bursts which are superimposed by more than one short interference pulse, and 
are therefore relevant for the multislot operation according to the GSM standard. 

Fig. 3 shows an arrangement 200 which is modified with respect to Fig. 2 and 
in which a mixer 201, an amplifier stage 202 which is connected downstream of the 
latter and an offset compensation stage 207 are also provided. A low-pass filter 203 is 
arranged here in a parallel processing branch, and a detector diode 204 for sensing the 
interference signal is connected downstream of the low-pass filter 203. A pulse shaper 
circuit 205 is connected downstream of the detector diode, and a time sensing stage 
206, for sensing the time to (Fig. la) is coimected downstream of the pulse shaper 
circuit 205. 

Li this modification, the computational complexity, and thus the power 
consumption, can be reduced fiirther in comparison with the embodiment shown in 
Fig. 2 and/or the accuracy of the determination of the end point or starting point of the 
interference signal can be increased as the result of the band limitation of the signal 
which is not a problem here. 

In Fig. 4, an arrangement 300 (again in the form of a fimctional block circuit 
diagram) is outlined as a fiirther embodiment in which, firstly, in a way similar to 
Fig. 3, the output of a mixer 301 is connected on the one hand to an amplifier stage 
302 (not embodied in a controllable form here) and to a low-pass filter 303 on the 
other, as well as to a detector diode 304 which is connected downstream of the latter. 
In each case an AID converter 305a, 305b is connected downstream both of the 
controllable amplifier 302 and of the detector diode 304. The output of the first A/D 
converter 305a is connected to a first input of an addition stage 306, and the output of 
the second A/D converter 305b is connected to a correction ckcuit 307 for correcting 
the detector characteristic line and the amplification with the gain factor Al set at the 
amplifier 302. The output of the correction stage 307 is connected via an inverter 308 
to a second input of the addition stage 306. Overall, this arrangement of the aforesaid 
components 306 to 308 fimctionally implements subtraction, fi-om the composite 



signal level, of the interference signal level which is corrected with respect to the 
detector characteristic curves of the detector diode 304, on the one hand, and with 
respect to amplification in the amplifier stage 302, on the other. 

Fig. 5 shows as a block circuit diagram a further arrangement 400 composed of 
a reception mixer 401, a low-pass filter 402, a detector circuit 403 connected 
downstream of the latter and an analog correction circuit 404 for correcting the 
detector characteristic curve, in which the outputs of the reception mixer 401 and of 
the correction circuit 404 are each connected to the non-inverting input of two 
operational amplifiers 405a, 405b, whose outputs ultimately lead into an amplifier 
stage 406. Via the operational amplifiers 405a, 405b, an analog subtraction of the 
interference signal (again corrected with respect to the detector characteristic curve) 
fi-om the comROsite signal is implemented, and the difference signal is finally 
amplified. 

The arrangement shown last has, in particular, the advantage of increasing the 
dynamics because the interference signal has aheady been eliminated from the 
baseband by correction. 

Although the present invention has been described with reference to specific 
embodiments, those of skill in the art will recognize that changes may be made thereto 
without departing fi"om the spirit and scope of the invention as set forth in the hereafter 
appended claims. 



ABSTRACT OF THE DISCLOSURE 
Method and apparatus for correcting a useful signal falsification in the receiver 
part of a telecommunication transmission system as a result of adjacent channel 
interference which generates, in particular, a square wave interference pulse in the 
useful channel, the starting point or end point of the adjacent channel interference 
being determined in a first step and an offset correction being carried out in a second 
step using the information relating to the starting point or end point. 
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In the claims : 

On page 9, cancel line 1, and substitute the following left-hand justified 
heading therefor: 
CLAIMS: 

Please cancel claims 1-13, without prejudice, and substitute the followmg 
claims therefor: 

14. A method for correcting a useful signal falsification in a receiver part of 
a telecommunication transmission system, which operates according to one of a TDD 
method and a TDMA method, as a result of adjacent channel interference which 
generates a square wave interference pulse in a usefiil channel, a composite signal thus 
formed of the usefiil signal and the interference pulse, the method comprising the steps 
of: 

determining, in a first step, one of a starting point and an end point of the 
adjacent channel interference; and 

carrying out, in a second step, an offset correction using information relating 
to, respectively, one of the starting point and the end point. 

15. A method for correcting a useful signal falsification in a receiver part of 
a telecommxmication transmission system as claimed in claim 14, the method fiirther 
comprising the steps of: 

performing differentiation of the composite signal in a first substep, as part of 
the step of determining; and 

carrying out threshold value discrimination of a first deviation with a 
predetermined threshold value in a second substep as part of the step of carrying out 
the offset correction. 

16. A method for correcting a useful signal falsification in a receiver part of 
a telecommunication transmission system as claimed in claim 14, wherein the step of 
determining is effected via one of a detector element and a detector circuit, utiKzing a 
frequency offset of the interference. 

17. A method for correcting a useful signal falsification in a receiver part of 
a telecommunication transmission system as claimed in claim 14, wherein the offset 



correction includes a digital average value formation of the composite signal up to or 
starting from one of the starting point and the end point of the interference, and a 
subsequent subtraction of the calculated average values. 

18. A method for correcting a useful signal falsification in a receiver part of 
a telecommunication transmission system as claimed in claim 15, wherein interference 
signal energy is sensed during the detection of the source of interference and is 
subsequently subtracted from composite signal energy starting from the starting point 
or up to the end point of the interference. 

19. A method for correcting a useftil signal falsification in a receiver part of 
a telecommunication transmission system as claimed in claim 18, wherein the 
subtraction is carried out as a computational subtraction after digitization of the signal 
energy values. 

20. A method for correcting a useftil signal falsification in a receiver part of 
a telecommimication transmission system as claimed in claim 18, wherein the 
subtraction is carried out via an operational amplifier arrangement. 

21. An apparatus for correcting a useftil signal falsification in a receiver 
part of a telecommunication transmission system, which operates according to one of a 
TDD method and a TDM A method, as a result of adjacent channel interference which 
generates a square wave interference pulse in a useftil channel, a composite signal thus 
formed of the useftil signal and the interference pulse, the apparatus comprising: 

sensing parts for determining one of a starting point and an end point of the 
adjacent channel interference; and 

correction parts connected at an input end to the sensing parts to carry out an 
offset correction using information relating to, respectively, one of the starting point 
and the end point. 

22. An apparatus for correcting a useftil signal falsification in a receiver 
part of a telecommunication transmission system as claimed in claim 21, wherein the 
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sensing parts include a differentiator stage and a threshold value discriminator 
connected downstream of the differentiator stage. 

23. An apparatus for correcting a useful signal falsification in a receiver 
part of a telecommunication transmission system as claimed in claim 21, wherein the 
sensing parts include an RF detector diode, and at least one of a correction shaper 
stage and a pulse shaper stage connected downstream of the RF detector diode. 

24. An apparatus for correcting a useful signal falsification in a receiver 
part of a telecommunication transmission system as claimed in claim 21, wherein the 
correction parts include an A/D converter, a reference value memory and a digital 
subtraction stage. 

25. An apparatus for correcting a useful signal falsification in a receiver 
part of a telecommunication transmission system as claimed in claim 24, wherein an 
average value forming stage is coimected upstream of the reference value memory and 
the digital subtraction stage. 

26. An apparatus for correcting a useful signal falsification in a receiver 
part of a telecommunication transmission system as claimed in claim 21, wherein the 
correction parts include an operational amplifier arrangement. 
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REMARKS 

The present amendment makes editorial changes and corrects typographical 
errors in the specification, which includes the Abstract, in order to conform the 
specification to the requirements of United States Patent Practice. No new matter is 
added thereby. Attached hereto is a marked-up version of the changes made to the 
specification by the present amendment. The attached page is captioned ' 'Version 
With Markings To Show Changes Made'^ 

In addition, the present amendment cancels original claims 1-13 in favor of 
new claims 14-26. Claims 14-26 have been presented solely because the revisions by 
red-lining and underlining which would have been necessary in claims 1-16 in order to 
present those claims in accordance with preferred United States Patent Practice would 
have been too extensive, and thus would have been too burdensome. The present 
amendment is intended for clarification purposes only and not for substantial reasons 
related to patentability pursuant to 35 U.S.C. §§101, 102, 103 or 112. Indeed, the 
cancellation of claims 1-13 does not constitute an intent on the part of the Applicants 
to surrender any of the subject matter of claims 1-16. 

Early consideration on the merits is respectfiiUy requested. 
RespectfiiUy submitted. 




(Ree. No. 39,056) 



P.O. Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attomeys for Applicants 
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VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 
In The Specification: 

The Specification of the present application, including the Abstract, has been 
amended as follows: 

SPECIFICATION 
TITLE OF THE INVENTION 
METHOD AND DEVICE APPARATUS FOR CORRECTING 
A USEFUL SIGNAL FALSIFICATION 
BACKGROUND OF THE INVENTION 

The present invention relates to a method for correcting a useful signal 
falsification in the receiver part of a telecommunication transmission system which 
operates^, in particular^ according to the TDD or TDMA method, as claimed in the 
proamblo of claim 1, a nd to a device for carrying out this method. 

In mobile radio systems, multiple access methods or multiplex methods are 
absolutely necessary owing to the limited resources of the fi-equency spectrum in order 
to make possible subscriber numbers of orders of magnitude ranging fi-om millions to 
hundreds of millions. The method of access of a plurality number of subscribers must 
be organized and the receiver parts must be embodied in such a way that an 
unacceptable interference of the transmission of information does not occur. 

The fi-equency, time-division and code multiplex methods are known as basic 
multiple access methods, and all three methods are used in practice in mobile 
telephone networks. Specifically, time-division multiplex methods, which are 
implemented in practice as TDD (Time Division Duplex) or TDMA (Time Division 
Multiple Access) have become very widespread in digital mobile telephone networks, 
in which they are often combined with firequency-division multiplex methods 
(FDMA == Frequency Division Multiple Access) in such a way that a plurality number 
of carrier fi-equencies are provided. Thus, according to the GSM standard^ carrier 
fi-equencies with 200 kHz spacing with respect to one another in e ach case are 
provided and a subdivision into eight time slots on each carrier firequency is 
predefined. 

Time-division multiplex techniques are also being increasingly used for 
cordless telephones, a combination of FDMA and TDMA also being provided here. In 
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the European DECT standard for cordless telephones, up to ten frequency channels are 
used, which are each divided into twelve time slots for the uplink and downlink. 

The receivers in TDD or TDMA systems can be buih according to the direct 
conversion principle. In such receivers, adjacent chaimel sources of interference result 
in square wave interference owing to quadratic elements which are produced in the 
analog part of the receiver, in particular in the reception mixer, said the square wave 
interference bringing about an increase in the bit error rate during the customary 
digital modulation. In order to fulfill the stringent requirements in terms of the bit 
error rate which are made of system protocols, in particular of the GSM system, very 
high demands are made of the transmission qualities of the mixer, which demands 
cannot currently be fulfilled with established circuit technologies. 

For this reason, it has been proposed to correct the aforesaid interference 
subsequently by means of via iterative, computational determination of the change in 
the signal amplitude (offset) associated with said tfie interference, by means of via a 
correction device which is connected downstream of the mixer. However, this entails 
a high degree of computational complexity and a correspondingly increased level of 
current consumption^ and^ therefore^ reduces the possible maximimi call duration 
which constitutes an essential performance parameter of any mobile telephone. 

The present invention is^ therefore based on the object of disclosin g , directed 
toward an improved method of the genus-forming type, which avoids computational 
complexity and saves current, as well as a device an apparatus for carrying out this 
method. 

This object is achiev e d in terms of its m e thod aspect by a method having the 
featur e s of claim 1, and in terms of its device aspect by means of a device ha\'ing the 
f e atures of claim 8 . 

SUMMARY OF THE INVENTION 
The present invention includes the essential idea of firstly determining the time 
when interference starts and subsequently, by means of via this knowledge, carrying 
out a correction process in a way that is less complex^ and^ thus^ saves current with 
regard to the calculation processes. By applying an analog correction method, there is 
virtually no added computational complexity (in the narrowest sense) here. 
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In one preferred embodiment, firstly differentiation of the composite signal and 
subsoquontly then threshold value discrimination of the first deviation is carried out 
with a predetermined threshold value in order to determine the time when the 
interference starts. This threshold value corresponds to the maximum possible 
steepness of the usefiil signal, multiplied by a suitably selected safety factor in order to 
avoid incorrect detection. Both the formation of the first deviation of the composite 
signal and its comparison with the aforesaid threshold value constitute routine 
operations which can be implemented readily, and with relatively low power 
consumption, using integrated circuit technology and/or by means of via suitable 
software - within the fiiBmework of complex digital signal processing (DSP) which is 
implemented in any case. 

However, as an alternative, it is also possible to provide, for the determination 
of the point in time when interference starts, a specific detector element (for example^ 
a detector diode) or a circuit with a corresponding function (for example^ what is 
referred to as an RSSI circuit) which utilizes^ in particular^ the fi"equency offset of the 
source of interference with respect to the carrier signal. 

The actual correction process which is carried out using the information 
relating to the time when the interference starts can be configured as a calculation 
process on the basis of digitized values of the signal amplitude^ or^, altematively alse^ 
as an analog "subtraction." 

In the former case, in particular a (digital) average value formation of the 
composite signal is carried out in the period between the rising edge of the useful 
signal up to the starting time of the interference on the one hand, and in the period 
firom the starting time of the interference up to the trailing edge of the useful signal on 
the other hand, and the two calculated average values are subsequently subtracted. It 
is also possible to determine the interference signal energy during the detection of the 
source of interference and to subtract it firom the composite signal energy starting fi'om 
the time when the interference starts. In this later case, subtraction is also possible in 
the sense of a genuine calculation after the corresponding energy values have been 
digitized. 

In a devic e an apparatus for carrying out the method according to the present 
invention^ - corresponding to the above-mentioned characterization of the method 
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according to the present invention^ - sensing parts for determining the time when the 
interference starts and correction m e ans parts which are coimected at the input end to 
these sensing means parts in order to carry out the offset correction are provided. 
Reference has already been made above to embodiment possibilities for the sensing 
means parts. If a detector element or a detector circuit is used, in particular a 
correction stage for taking into account the detector characteristic curve for the output 
signal shape and/or a pulse shaper stage is connected downstream of it. In an analog 
embodiment, the actual correction means parts can have an analog subtraction device; 
in the case of a digital calculation of the absolute offset value or correction value, a 
reference value memory and a digital subtraction stage, and in particular an average 
value calculation stage connected upstream of these units, are provided. 

Advantages and e xpedient featur e s of the invention emerg e , for the r e st, from 
th e subclaims and/or the following description of preferred ex e mplary ombodimonts 
with reference to the figur e s. 

Additional features and advantages of the present invention are described in, 
and will be apparent from, the following Detailed Description of the Invention and the 
Figures. 

BRIEF DESCRIPTION OF THE FIGURES 
ffigs la and lb are exemplary views of the time-dependence of the useful 

signal and interference signal and/or of a composite signal of a real mixer in a direct 

conversion receiver. 

ff ig. 2 is a schematic view of a first embodiment in the form of a block 

diagram. 

ig. 3 is a schematic view of a second embodiment in the form of a block 

diagram. 

ig. 4 is a schematic view of a third embodiment in the form of a block 

diagram. 

ffig. 5 is a schematic view of a fourth embodiment in the form of a block 
diagram. 

DETAILED DESCRIPTION OF THE INVENTION 
Fig. la shows the time profile of a useful signal with a carrier frequency fl and 
a level PI, and in a separate illustration the time profile of an interference signal with a 
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carrier frequency £2 and a level P2, such as would occur in an ideal reception mixer. 
The starting time (the rising edge) of a useful signal pulse is designated by tA, and its 
end time (trailing edge) is designated by te, while the end time of the interference 
pulses^- which in this example start before the rising edge of the useful signal pulse^ - 
is designated by to. 

A corresponding output signal of a real reception mixer is illustrated as 
function of time in ig. lb, the same time axis being used as the basis as in ig. 1 a. 

Fig. 2 shows, in order to illustrate a first embodiment of the present invention, 
an arrangement 100 composed of a mixer 101, an amplifier stage 102 connected 
downstream of the latter, a low-pass filter 103 connected downstream of said the 
amplifier stage 102, a differentiator stage 104 connected downstream of said the low- 
pass filter 103, a threshold value discriminator 105 connected downstream of seM the 
differentiator stage 104, and an offset compensation stage 106 which is arranged in 
parallel with the differentiator stage 104, downstream of the low-pass filter 103, and is 
controlled by an output signal of the threshold value discriminator 105, The offset 
compensation stage 106 compris e s includes (not illustrated individually in th e figure) 
Fig. 2) an average value forming stage for the digital formation of average values and 
a subtraction stage for the subtraction of the averaged level values which are sensed 
before and after the end time to (Cig- la) of the adjacent channel interference. The 
differentiator stage can be embodied in a manner known per se as an analog 
differentiator or as a digital differentiator stage implemented by m e ans of via either 
hardware^ or by m e ans of programmable signal processing within the scope of the 
DSP of a mobile telephone terminal. 

In the event of a plurality number of instances of interference being expected, a 
plurality number of devices for storing the sensed times of the instances of interference 
and the corresponding level values are to be provided. 

The arrangement shown is specifically advantageous in the case of long useful 
signal bursts which are superimposed by more than one short interference pulse, and 
are therefore relevant for the multislot operation according to the GSM standard. 

Fig. 3 shows an arrangement 200 which is modified with respect to *e-ff ig, 2 
and in which a mixer 201, an amplifier stage 202 which is coimected downstream of 
the latter and an offset compensation stage 207 are also provided. A low-pass filter 
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203 is arranged here in a parallel processing branch, and a detector diode 204 for 
sensing the interference signal is connected downstream of seAd tiie low-pass filter 
203. A pulse shaper circuit 205 is connected downstream of the detector diode, and a 
time sensing stage 206, for sensing the time to (ffig. la) is connected downstream of 
said tiie pulse shaper circuit 205. 

hi this modification, the computational complexity, and thus the power 
consumption, can be reduced further in comparison with the embodiment shown in 
ffig. 2 and/or the accuracy of the determination of the end point or starting point of the 
interference signal can be increased as the result of the band Hmitation of the signal 
which is not a problem here. 

Li ig. 4^ an arrangement 300 - (again in the form of a functional block circuit 
diagram} - is outhned as a fiirther embodiment^ in which^ firstly, in a way similar to 
ffig, 3, the output of a mixer 301 is connected on the one hand to an ampUfier stage 
302 (not embodied in a controllable form here) and to a low-pass filter 303 on the 
other, as well as to a detector diode 304 which is connected downstream of the latter, 
hi each case an A/D converter 305a, 305b is connected downstream both of the 
controllable amplifier 302 and of the detector diode 304. The output of the first A/D 
converter 305a is connected to a first input of an addition stage 306, and the output of 
the second A/D converter 305b is connected to a correction circuit 307 for correcting 
the detector characteristic line and the amphfication with the gain factor Al set at the 
amplifier 302. The output of the correction stage 307 is connected via an inverter 308 
to a second input of the addition stage 306. Overall, this arrangement of the aforesaid 
components 306 to 308 fimctionally implements subtraction, from the composite 
signal level, of the interference signal level which is corrected with respect to the 
detector characteristic curves of the detector diode 304, on the one hand, and with 
respect to flie amphfication of the [lacuna] in the amphfier stage 302, on the other. 

Fig. 5 shows as a block circuit diagram a fiirther arrangement 400 coriiposed of 
a reception mixer 401, a low-pass filter 402, a detector circuit 403 connected 
downstream of the latter and an analog correction circuit 404 for correcting the 
detector characteristic curve, in which the ou^uts of the reception mixer 401 and of 
the correction circuit 404 are each connected to the non-inverting input of two 
operational amplifiers 405a, 405b, whose outputs ultimately lead into an amplifier 
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stage 406. By m e ans of Via the operational amplifiers 405a, 405b, an analog 
subtraction of the interference signal (again corrected with respect to the detector 
characteristic curve) firom the composite signal is implemented, and the difference 
signal is finally amplified. 
5 The arrangement shown last has, in particular, the advantage of increasing the 

dynamics because the interference signal has already been eliminated firom the 
baseband by correction. 

The execution of the invention is not r e stricted to the examples described here 
but is also possible in a multiplicity of modifications which a person Gkillod in th e art 
10 can r e adily deduc e from the above explanations. 

Although the present invention has been described with reference to specific 
embodiments, those of skill in the art will recognize that changes may be made thereto 
without departing from the spirit and scope of the invention as set forth in the hereafter 
2 appended claims. 
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ABSTRACT OF THE DISCLOSURE 
Method and apparatus for correcting a useful signal falsification in the receiver 
part (100; 200; 300; 4 00) of a telecommunication transmission system as a result of 
adjacent channel interference which generates an, in particular, a square wave 
interference pulse in the useful channel, the starting point or end point of the adjacent 
channel interference being determined in a first step and an offset correction being 
carried out in a second step using the information relating to the starting point or end 
point. 
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M ethod and device for cor recting a useful sixrnal 
f alsification 

The invention relates to a method for correcting a 
useful signal falsification in the receiver part of a 
telecommunication transmission system which operates in 
particular according to the TDD or TDMA method, as 
claimed in the preamble of claim 1, and a device for 
carrying out this method. 

In mobile radio systems, multiple access methods or 
multiplex methods are absolutely necessary owing to the 
limited resources of the frequency spectrum in order to 
make possible subscriber numbers of orders of magnitude 
ranging from millions to hundreds of millions. The 
method of access of a plurality of subscribers must be 
organized and the receiver parts must be embodied in 
such a way that an unacceptable interference of the 
transmission of information does not occur. 

The frequency, time-division and code multiplex methods 
are known as basic multiple access methods, and all 
three methods are used in practice in mobile telephone 
networks. Specifically, time-division multiplex 
methods, which are implemented in practice as TDD (Time 
Division Duplex) or TDMA (Time Division Multiple 
Access) have become very widespread in digital mobile 
telephone networks, in which they are often combined 
with frequency-division multiplex methods 

(FDMA = Frequency Division Multiple Access) in such a 
way that a plurality of carrier frequencies are 
provided. Thus, according to the GSM standard carrier 
frequencies with 2 00 kHz spacing with respect to one 
another in each case are provided and a subdivision 
into eight time slots on each carrier frequency is 
predefined. 
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Time-division multiplex techniques are also being 
increasingly used for cordless telephones, a 
combination of FDMA and TDMA also being provided here. 
In the European DECT standard 
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for cordless telephones, up to ten frequency channels 
are used, which are each divided into twelve time slots 
for the uplink and downlink. 

The receivers in TDD or TDMA systems can be built 
according to the direct conversion principle. In such 
receivers, adjacent channel sources of interference 
result in square wave interference owing to quadratic 
elements which are produced in the analog part of the 
receiver, in particular in the reception mixer, said 
square wave interference bringing about an increase in 
the bit error rate during the customary digital 
modulation. In order to fulfill the stringent 
requirements in terms of the bit error rate which are 
made of system protocols, in particular of the GSM 
system, very high demands are made of the transmission 
qualities of the mixer, which demands cannot currently 
be fulfilled with established circuit technologies. 

For this reason, it has been proposed to correct the 
aforesaid interference subsequently by means of 
iterative, computational determination of the change in 
the signal amplitude (offset) associated with said 
interference, by means of a correction device which is 
connected downstream of the mixer . However, this 
entails a high degree of computational complexity and a 
correspondingly increased level of current consumption, 
and therefore reduces the possible maximum call 
duration which constitutes an essential performance 
parameter of any mobile telephone. 

The invention is therefore based on the object of 
disclosing an improved method of the genus-forming 
type, which avoids computational complexity and saves 
current, as well as a device for carrying out this 
method . 
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This object is achieved in terms of its method aspect 
by a method having the features of claim 1, and in 
terms of its device aspect by means of a device having 
the features of claim 8 . 
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The invention includes the essential idea of firstly 
determining the time when interference starts and 
subsequently, by means of this knowledge, carrying out 
a correction process in a way that is less complex, and 
thus saves current with regard to the calculation 
processes. By applying an analog correction method, 
there is virtually no added computational complexity 
(in the narrowest sense) here. 

In one preferred embodiment, firstly differentiation of 
the composite signal and subsequently threshold value 
discrimination of the first deviation is carried out 
with a predetermined threshold value in order to 
determine the time when the interference starts. This 
threshold value corresponds to the maximum possible 
steepness of the useful signal, multiplied by a 
suitably selected safety factor in order to avoid 
incorrect detection. Both the formation of the first 
deviation of the composite signal and its comparison 
with the aforesaid threshold value constitute routine 
operations which can be implemented readily, and with 
relatively low power consumption, using integrated 
circuit technology and/or by means of suitable 
software - within the framework of complex digital 
signal processing (DSP) which is implemented in any 
case . 

However, as an alternative, it is also possible to 
provide, for the determination of the point in time 
when interference starts, a specific detector element 
(for example a detector diode) or a circuit with a 
corresponding function (for example what is referred to 
as an RSSI circuit) which utilizes in particular the 
frequency offset of the source of interference with 
respect to the carrier signal . 

The actual correction process which is carried out 
using the information relating to the time when the 
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interference starts can be configured as a calculation 
process on the basis of digitized values of the signal 
amplitude, or alternatively also as an analog 
^'subtraction" . 
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In the former case, in particular a (digital) average 
value formation of the composite signal is carried out 
in the period between the rising edge of the useful 
signal up to the starting time of the interference on 
the one hand, and in the period from the starting time 
of the interference up to the trailing edge of the 
useful signal on the other hand, and the two calculated 
average values are subsequently subtracted. It is also 
possible to determine the interference signal energy 
during the detection of the source of interference and 
to subtract it from the composite signal energy 
starting from the time when the interference starts. In 
this later case, subtraction is also possible in the 
sense of a genuine calculation after the corresponding 
energy values have been digitized. 

In a device for carrying out the method according to 
the invention - corresponding to the abovementioned 
characterization of the method according to the 
invention - sensing means for determining the time when 
the interference starts and correction means which are 
connected at the input end to these sensing means in 
order to carry out the offset correction are provided. 
Reference has already been made above to embodiment 
possibilities for the sensing means. If a detector 
element or a detector circuit is used, in particular a 
correction stage for taking into account the detector 
characteristic curve for the output signal shape and/or 
a pulse shaper stage is connected downstream of it. In 
an analog embodiment, the actual correction means can 
have an analog siibtraction device; in the case of a 
digital calculation of the absolute offset value or 
correction value, a reference value memory and a 
digital subtraction stage, and in particular an average 
value calculation stage connected upstream of these 
units, are provided. 
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Advantages and expedient features of the invention 
emerge, for the rest, from the subclaims and/or the 
following description of preferred exemplary 
embodiments with reference to the figures. In the 
drawing : 
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figs la and lb are exemplary views of the time- 
dependence of the useful signal and 
interference signal and/or of a composite 
signal of a real mixer in a direct conversion 
receiver^ 

fig. 2 is a schematic view of a first embodiment in 
the form of a block diagram, 

fig. 3 is a schematic view of a second embodiment in 
the form of a block diagram, 

fig. 4 is a schematic view of a third embodiment in 
the form of a block diagram, and 

fig. 5 is a schematic view of a fourth embodiment in 
the form of a block diagram. 

Fig. la shows the time profile of a useful signal with 
a carrier frequency fl and a level PI, and in a 
separate illustration the time profile of an 
interference signal with a carrier frequency f2 and a 
level P2, such as would occur in an ideal reception 
mixer. The starting time (the rising edge) of a useful 
signal pulse is designated by tA, and its end time 
(trailing edge) is designated by ts. while the end time 
of the interference pulses ~ which in this example 
start before the rising edge of the useful signal 
pulse - is designated by to. 

A corresponding output signal of a real reception mixer 
is illustrated as function of time in fig. lb, the same 
time axis being used as the basis as in fig. la. 

Fig. 2 shows, in order to illustrate a first embodiment 
of the invention, an arrangement 10 0 composed of a 
mixer 101, an amplifier stage 102 
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connected downstream of the latter, a low-pass filt 
103 connected downstream of said amplifier stage 102, 



GR 99 P 2276 

- 6 - 

differentiator stage 104 connected downstream of said 
low-pass filter 103, a threshold value discriminator 
105 connected downstream of said differentiator stage 
104, and an offset compensation stage 106 which is 
arranged in parallel with the differentiator stage 104, 
downstream of the low-pass filter 103, and is 
controlled by an output signal of the threshold value 
discriminator 105. The offset compensation stage 106 
comprises (not illustrated individually in the figure) 
an average value forming stage for the digital 
formation of average values and a subtraction stage for 
the subtraction of the averaged level values which are 
sensed before and after the end time to (fig. la) of 
the adjacent channel interference. The differentiator 
stage can be embodied in a manner known per se as an 
analog differentiator or as a digital differentiator 
stage implemented by means of hardware, or by means of 
programmable signal processing within the scope of the 
DSP of a mobile telephone terminal . 

In the event of a plurality of instances of 
interference being expected, a plurality of devices for 
storing the sensed times of the instances of 
interference and the corresponding level values are to 
be provided. 

The arrangement shown is specifically advantageous in 
the case of long useful signal bursts which are 
superimposed by more than one short interference pulse, 
and are therefore relevant for the multislot operation 
according to the GSM standard. 

Fig. 3 shows an arrangement 2 00 which is modified with 
respect to the fig. 2 and in which a mixer 201, an 
amplifier stage 202 which is connected downstream of 
the latter and an offset compensation stage 2 07 are 
also provided. A low-pass filter 203 is arranged here 
in a parallel processing branch, and a detector diode 
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2 04 for sensing the interference signal is connected 
downstream of said low-pass filter 203. A pulse shaper 
circuit 2 05 is connected downstream of the detector 
diode, and a time sensing stage 2 06, for sensing the 
time to {fig. la) is connected downstream of said pulse 
shaper circuit 205. 

In this modification, the computational complexity, and 
thus the power consumption, can be reduced further in 
comparison with the embodiment shown in fig, 2 
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and/or the accuracy of the determination of the end 
point or starting point of the interference signal can 
be increased as the result of the band limitation of 
the signal which is not a problem here. 

In fig. 4, an arrangement 300 - again in the form of a 
functional block circuit diagram - is outlined as a 
further embodiment, in which firstly, in a way similar 
to fig, 3, the output of a mixer 3 01 is connected on 
the one hand to an amplifier stage 302 (not embodied in 
a controllable form here) and to a low-pass filter 303 
on the other, as well as to a detector diode 3 04 which 
is connected downstream of the latter. In each case an 
A/D converter 3 05a, 3 05b is connected downstream both 
of the controllable amplifier 302 and of the detector 
diode 304. The output of the first A/D converter 305a 
is connected to a first input of an addition stage 306, 
and the output of the second A/D converter 305b is 
connected to a correction circuit 3 07 for correcting 
the detector characteristic line and the amplification 
with the gain factor Al set at the amplifier 302. The 
output of the correction stage 3 07 is connected via an 
inverter 3 08 to a second input of the addition stage 
306. Overall, this arrangement of the aforesaid 
components 306 to 308 functionally implements 
subtraction, from the composite signal level, of the 
interference signal level which is corrected with 
respect to the detector characteristic curves of the 
detector diode 3 04, on the one hand, and with respect 
to the amplification of the [lacuna] in the amplifier 
stage 3 02, on the other. 

Fig. 5 shows as a block circuit diagram a further 
arrangement 400 composed of a reception mixer 401, a 
low-pass filter 402, a detector circuit 403 connected 
downstream of the latter and an analog correction 
circuit 4 04 for correcting the detector characteristic 
curve, in which the outputs of the reception mixer 401 
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and of the correction circuit 4 04 are each connected to 
the non-inverting input of two operational amplifiers 
405a, 405b, whose outputs ultimately lead into an 
amplifier stage 406. By means of the operational 
amplifiers 405a, 405b, an analog subtraction of the 
interference signal (again corrected with respect to 
the 
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detector characteristic curve) from the composite 
signal is implemented, and the difference signal is 
finally amplified. 

The arrangement shown last has, in particular, the 
advantage of increasing the dynamics because the 
interference signal has already been eliminated from 
the baseband by correction. 

The execution of the invention is not restricted to the 
examples described here but is also possible in a 
multiplicity of modifications which a person skilled in 
the art can readily deduce from the above explanations. 



Patent claims 

1- A method for correcting a useful signal 
falsification in the receiver part (100; 200; 300; 
400) of a telecommunication transmission system 
which operates in particular according to the TDD 
or TDMA method as a result of adjacent channel 
interference which generates an, in particular, 
square wave interference pulse in the useful 
channel, characterized in that the starting point 
or end point of the adjacent channel interference 
is determined in a first step and an offset 
correction is carried out in a second step using 
the information relating to the starting point or 
end point . 

2. The method as claimed in claim 1, characterized in 
that, in order to determine the starting point or 
end point of the adjacent channel interference, 
differentiation (104) of the composite signal is 
performed in a first substep, and threshold value 
discrimination (105) of the first deviation with a 
predetermined threshold value is carried out in a 
second substep. 

3. The method as claimed in claim 1, characterized in 
that the starting point or end point of the 
adjacent channel interference is determined by 
means of a detector element or a detector circuit 
(204; 304; 403), in particular utilizing the 
frequency offset of the interference. 

4 . The method as claimed in one of the preceding 
claims, characterized in that the offset 
correction comprises a digital average value 
formation of the composite signal up to or 
starting from the starting point or end point of 
the interference, and a subsequent subtraction 
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(3 06) of the calculated average values. 



5. The method as claimed in claim 2 or 3, 
characterized in that 



m 
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the interference signal energy is sensed during 
the detection of the source of interference and 
subsequently subtracted from the composite signal 
energy starting from the starting point or up to 
the end point of the interference. 

The method as claimed in claim 5, characterized in 
that the subtraction is carried out as a 
computational subtraction (306) after digitization 
of the signal energy values. 

The method as claimed in claim 5, characterized in 
that the subtraction is carried out in an 
analogous fashion, in particular by means of an 
operational amplifier arrangement (405a, 405b) . 

A device (100; 200; 300; 400) for carrying out the 
method as claimed in one of the preceding claims , 
characterized by sensing means for determining the 
starting point or end point of the adjacent 
channel interference, and correction means (106; 
207; 306; 405a, 405b) which are connected at the 
input end to the sensing means in order to carry 
out the offset correction. 

The device as claimed in claim 8, characterized in 
that the sensing means have a differentiator stage 
(104) and a threshold value discriminator (105) 
connected downstream of said differentiator stage 
104 . 

The method as claimed in claim 8, characterized in 
that the sensing means have a detector element 
(204; 304; 403), in particular a RF detector 
diode, and a correction shaper stage and/or pulse 
shaper stage (205; 307; 404) which is connected 
downstream of the latter. 



The device as claimed in one of claims 8 to 10, 
characterized in that the correction means have an 
A/D converter (305a; 305b) , a reference value 
memory and a digital subtraction stage (306, 308) . 

The device as claimed in claim 11, characterized 
in that an average value forming stage is 
connected upstream of the reference value memory 
and the digital subtraction stage. 

The device as claimed in one of claims 8 to 10, 
characterized in that the correction means have an 
analog subtraction device, in particular an 
operational amplifier arrangement (405a, 405b) . 
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Abstract 

Method and device for correcting a useful signal 
falsification 

Method for correcting a useful signal falsification in 
the receiver part (100; 200; 300; 400) , of a 
telecommunication transmission system as a result of 
adjacent channel interference which generates an, in 
particular, square wave interference pulse in the 
useful channel, the starting point or end point of the 
adjacent channel interference being determined in a 
first step and an offset correction being carried out 
in a second step using the information relating to the 
starting point or end point. 



(Fig. 2) 
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subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Method and device for correcting a 
corrupted useful signal 



the specification of which 

(check one) 

□ is attached hereto. 

S was filed on 12.05.2000 



as 



PCT Intemational application 

PCT Application No. PCT/DEQQ/01491 

and was amended on 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Infonnatlonen, die fQr die PrQfung der voriiegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Trtle 37, Code of Federal Regulations, 
§1. 56(a). 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zlvliprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
geben en Ausiandsanmeldungen fOr ein Patent oder 
eine Erfindersurkunde, und habe auch alle Ausiands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung llegt, fQr die Prioritat beansprucht wird. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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Prior foreign appplications 
PrioritSt beansprucht 




Priority Claimed 


19931312.1 DE 


07.07.1999 


M a 


(Number) (Country) 
(Numnner) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


n n 

1 1 1 1 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zlvli- 
prozessordnung der Vereinigten Staaten. Paragraph 
120, den Vorzug aller unten aufgefOhrten Anmel- 
dungen und ^lls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht In einer frQheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozefiordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Infonnatlonen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internatlonalen Anmeldedatum dieser Anmeldung 
bekannt geworden slnd. 


1 nereoy ciaim ine oeneTii unaer i me oo. uniiea oiaies 
Code. §120 of any United States appllcation(s) listed 
below and, Insofar as the subject matter of each of the 
claims of this application Is not disclosed In the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, 1 acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DEOO/01491 


12.05.2000 


anhanaia pendina 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D, M.Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert. anhSngig. (patented, pending, 
aufgegel>en) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D,M.Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alie von mir in der vorliegen- 
den Erklarung gemachten Angaben nach melnem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass Ich diese eidesstattliche Erkl3- 
rung In Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


1 hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on infonnatlon and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: A!s benapnter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
nnit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfQhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



Customer No. 29177 




illlii 

2917Z. 



PATENT TRADEMARK OFHC 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 



Ext. 



Postanschrift: 



Send Correspondence to: 



Bell, Boyd & Lloyd LLC 

Three First National Plaza, 70 West Madison Street, Suite 3300 60602-4207 Chicago, Illinois 
Telephone: (001) 312 372 11 21 and Facsimile (001) 312 372 20 98 

or 

Customer No. 29177 



Voller Name des einzigen Oder ursprtinglichen Erfinders: 

ULRICy GBEIZeR- 


Full name of sole or first inventor: 

ULRICH GRETZER 


□hterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 

GIENGEN., DEUTSCHLAND 


Residence 

GIENGEN, GERMANY 


Staatsangehdrigkeit 

DE 


Citizenship 

DE 


Postanschrift 

ROTAECKERWEG 9 


Post Office Addess 

ROTAECKERWEG 9 


89537 GIENGEN 


89537 GIENGEN 


Voder Name des zweiten Miterfinders (falls zutreffend): 

RALF SCHQEBEk- 


Full name of second joint inventor, if any: 

RALF SCHOEBEL 


Unil^chrift des Erfinders Datum 

y^S JP &4 


Second Inventor's signature Date 


ASCtlAlL DEUTSCHLAND -i^*^^ 


Residence 

ASCHAU, GERMANY 


StaatsangehSrigkeit 

DE 


Citizenship 

DE 


Postanschrift 

WIESENGRUNDSTR. 55 


Post Office Address 

WIESENGRUNDSTR. 55 


83229 ASCHAU 


83229 ASCHAU 



(S/ffe entsprechende Informationen und Unterschriften im 
Falle von dritten und weiteren Miterfindern angeben). 



(Supply similar information and signature for third and 
subsequent Joint inventors). 
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Votfer Name des dritten Mfterfindersi 

MARTIN WAHL 


Ft ill nntnp nf (hirrl lAint inv^ntnr* 

rVIH IKHIIV Ul 11 III U JUilll lllVCilLUI* 

MARTIN WAHL 




Inventor's signature Date 


\A/nhn^if7 ^ ^ 

MUENCHEN. DEUTSCHLAND ^ 


MUENCHEN, GERMANY 


Sf aaf sang eh 6 rigkeit 

DE 


Citizenship 

DE 


Postanschrift 

L0ISACHSTR.4 


Post Office Address 

LOISACHSTR.4 


81377 MUENCHEN 


81377 MUENCHEN 


Voller Name des viertdn Miterfinders: 


Full name of fourth joint invenfon 


Unterschnft des Eifinders Datum 


lnv^Ttnr*s sianafuna Daf^ 


Wohnsifz 
» 


Residence 
} 


Staatsangehdrigkeit 


Citizenship 


Postanschrift 


Post Office Address 






\/nllar NlAm^ rl^« fiinft^n IV/lit^rfinrl^rc 


l^iill nonriA nf fifth ininf !n%Mntnr* 
run ildillC Ul lillll JUIilt IIIVBIIIUI. 


Unterschrift des Erfinders Datum 


Inventor's ^gnature Date 


Wohnsitz 


Residence 


Stastsangeho rigkeit 


willed lOIIIV 


Postanschrifl 


Post Office Address 






Voller Name des sechsten Mfterfinders: 


Full name of si)d:h joint inventon 


Unterschrift des Erfinders Datum 


Inventor's ^innstiir^ Dsif a 


\Afnhnfiii7 

J 




Staaisangehoiigfceit 


Citizenship 


Postanschrifl 


Post Office Address 







(Bitte entsprechende Informationen und Unferschriften Im (Supply similar information and signature for third and 



Falls von dritten und wMeren Miterfindern angeben), subsequent Joint inventors). 
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